JAES

Journal of Anatolian Environmental and Animal Sciences Year: 8, No: 4, 2023 (621-625)

(Anadolu Cevre ve Hayvancilik Bilimleri Dergisi) A EH
DOI: https://doi.org/10.35229/jaes.1339601 C
Yil: 8, Sayi: 4, 2023 (621-625)

RESEARCH PAPER

ARASTIRMA MAKALESI

Length-Weight, Length-Length Relationships and Condition Factor of Squalius
cephalus (Linnaeus, 1758) in the Munzur River

Ebru ifakat OZCAN*  Osman SERDAR
Munzur University, Faculty of Fisheries, Tunceli, Tiirkey

Gelig/Received: 08.08.2023 Kabul/Accepted: 19.09.2023 Yayin/Puplished: 31.12.2023
How to cite: Ozcan, E.I. & Serdar, O. (2023). Length-Weight, Length-Length Relationships and Condition Factor of Squalius cephalus (Linnaeus, 1758) in
the Munzur River. J. Anatolian Env. and Anim. Sciences, 8(4), 621-625. https://doi.org/10.35229/jaes.1339601

Atif yapmak igin: Ozcan, E.i. & Serdar, O. (2023). Munzur Nehri'ndeki Squalius cephalus'un (Linnaeus, 1758) Boy-Agirlik, Boy-Boy iliskileri ve Kondisyon
Faktorii. Anadolu Cev. ve Hay. Dergisi, 8(4), 621-625. https://doi.org/10.35229/jaes.1339601

*U: https://orcid.org/0000-0003-2017-6647
. https://orcid.org/0000-0003-1744-8883

*Corresponding author:

Ebru ifakat OZCAN

Munzur University, Faculty of Fisheries,
Tunceli, Turkey

DX<: ebruozer@munzur.edu.tr

Abstract: In this study; some features were investigated such as length-weight, length-length
relationships and condition factor of Squalius cephalus (Linnaeus, 1758) were obtained between
2019-2021 from Munzur River. 49 of the S. cephalus samples were female and 59 were male;
female/male ratio was found 1/1.20. Total length and weight ranged between 8.2-24.1 cm and
6.8-148.6 g for female; 8.9-24.3 cm and 7.3-156.8 g for male. The length-weight relationship of
S. cephalus was found as W = 0.0079L3%1%%% (R? = 0.965) in females, W = 0.0074L315% (R2 =
0.971) in males and W= 0.0076L31407 (R = 0.969) in all individuals. It was determined that the
b value was statistically different from 3 in female, male and all individuals (t-test; p<0.05). The
growth of S. cephalus was determined positive allometric (b>3) in the Munzur River. The
relationship between total, fork and standard lengths was determined for female, male and all
individuals were quite strong (P<0.001; R2>0.927). Condition factor of S. cephalus varies
between 0.827-1.438 in females and 0.826-1.517 in males from Munzur River.

Keywords: Length-weight relationship, length-length relationship, condition factor, Squalius cephalus,
munzur river.

Munzur Nehri‘ndeki Squalius cephalus’un (Linnaeus, 1758) Boy-Agirhk,
Boy-Boy lliskileri ve Kondisyon Faktorii

*Sorumlu yazar:

Ebru Ifakat OZCAN

Munzur Universitesi, Su Uriinleri Fakiiltesi,
Tunceli, Turkiye
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Oz: (Linnaeus, 1758) boy-agirlik, boy-boy iliskileri ve kondisyon faktorii gibi bazi zellikleri
incelenmistir. S. cephalus 6meklerinin 49'u disi ve 59'u erkek; disi/erkek orani 1/1,20 olarak
bulunmustur. Disilerde toplam boy ve agirlik 8,2-24,1 cm ile 6,8-148,6 gr; erkeklerde 8,9-24,3
cm ve 7,3-156,8 gr arasinda degismektedir. S. cephalus'un boy-agirlik iliskisi disilerde W =
0,0079L3%22° (R2 = 0,965), erkeklerde W = 0,0074L315% (R> = 0,971) ve tiim bireylerde W=
0,0076L3%407 (R> = 0,969) olarak bulunmustur. b degerinin disi, erkek ve tiim bireylerde
istatistiksel olarak 3'ten farkli oldugu belirlenmistir (t-testi; p<0,05). Munzur Nehri'nde S.
cephalus'un bilyiimesinin pozitif allometrik (b>3) oldugu belirlenmistir. Disi, erkek ve tiim
bireyler igin total, ¢atal ve standart boylar arasindaki iligki oldukea giiclii bulunmustur (P<0,001;
R2>0,927). Munzur Nehri’nde S. cephalus'un kondisyon faktérii disilerde 0,827-1,438 ve
erkeklerde 0,826-1,517 arasinda degismektedir.

Anahtar kelimeler: Boy-agirlik iliskisi, boy-boy iliskisi, kondisyon faktorii, Squalius cephalus,
munzur nehri.

INTRODUCTION

The genus Squalius, called Leuciscus, is a large
group represented by 45 species in the family Cyprinidae and
has been revised as Squalius since 2011. The freshwater
mullet S. cephalus has commercial value and wide

distribution in all of Europe, Black Sea, Caspian Sea and
Azov Sea Basins, Caucasus and Anatolia (Kottelat &
Freyhof, 2007). There are various studies on this species in
different water resources in our country (Unver & Erk'akan,
2012; Demirol et al., 2016; Benzer & Giil, 2017; Ozcan et
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al., 2017; Ozpigak et al., 2018; Celik, 2019; Ozcan & Serdar,
2019).

Length and weight values of fish are used
determining growth rates. However, length value is most
commonly used in the expression of growth because it is
easier to measure and shows less variation (Cetinkaya,
1989). The "b" value in the length-weight relationship is an
indicator of the body shape of the fish and directly affected
by the characteristics of the habitat in which the fish live
(Ricker, 1975).

In fisheries biology, length-weight and length-
length relationships of fish species are frequently used for
different purposes such as estimating fish weight from fish
length or estimating the total length from the standard length
of a damaged fish, as well as useful in comparing the stocks
of the same species in different habitats. In addition, a and b
values, which are the length-weight relationship parameters,
allow the morphology of and life processes compared of fish
species distributed in different habitats (Yilmaz et al., 2010).

Condition factor in fish is one of the most important
parameters related to body shape of the fish. This parameter
can give information about the development of the related
fish species in its habitat. This may allow researchers to
make inter-habitat comparisons by comparing the condition
factors of fish populations of the same species living in
different environments. In addition, it provides information
to researchers on issues such as condition factor, population
density, nutritional status and effect of climate change on
growth (Froese, 2006).

With this study, it was aimed to determine for the
first time some population characteristics such as length-
weight, length-length and condition factor of S. cephalus in
Munzur River, and it will allow comparison with future
studies on this species.

MATERIAL AND METHOD

The Munzur River starts in many branches from the
southern slopes of the hills in the middle part of the Munzur
Mountains. These branches unite in the Ovacik depression
area, which is the largest plain of the province. Munzur River
joins the Piiltimiir River in the borders of Tunceli city center
(Saler & Haykir 2011). Uzungayir Dam Lake is located,
which was established to generate energy on the Munzur
River (Saler et al., 2014; Bulut et al., 2021).

In this study, non-living 108 S. cephalus specimens
were obtained from local fishermen in the Munzur River
between 2019-2021 (Figure 1). The obtained fish were
brought to the laboratory immediately and their total length
was measured on a measuring board with +1 mm; the
weights were recorded by measuring with an electronic
balance with +1 g. The sexes of the fish were determined by
opening their bellies and examining their gonads. Those with
milky white and smooth surface gonads were evaluated as
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male, those with greenish yellow and granular surface
gonads as female (Lagler et al., 1977).
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Average length and weight values for each sex were
calculated. In our study, the formula W=aL® (Bagenal &
Tesch, 1978) was used to calculate the length-weight
relationships. In this formula, W= fish weight (g), L= fish
total length (cm), a and b represent the relationship
constants. For this species, the 95% confidence interval
(95%CI) of the b value was also calculated (Zar, 1999).

The relations between total length-standard length,
total length-fork length, fork length-standard length, values
were calculated with the linear relationship equation y=ax+b
and correlation coefficients were determined.

Condition factor, which is an indicator of the
nutritive capacity of the environment was calculated with the
following formula:

Condition factor = (W/L®)*100 (Le Cren, 1951).

RESULT AND DISCUSSION

Total length and weight of female individuals of S.
cephalus ranged between 8.2-24.1 cm and 6.8-148.6 g, the
mean length was found 14.88+0.47 cm in Munzur River,
respectively. In males of S. cephalus, the total length and
weight ranged between 8.9-24.3 cm and 7.3-156.8 g, the
mean length was found 15.37+0.41 cm, respectively. It was
observed that the most dominant length group was 14.0-16.0
cm length group (Figure 2). Female and male individuals the
difference between length and weight values was found to
be statistically significant (P>0.05). For this purpose, the
length-weight relationship was evaluated separately for
females, males and all individuals. In previous studies on S.
cephalus; Bostanci & Polat (2009), 18.5-35.3 cm fork length
and 124.4-667.6 g weight in Camlidere Dam Lake; Innal
(2010), 8.0-38.4 cm fork length and 8.3-845.0 g weight in
Camkoru Pond; Gaygusuz (2012), 1.9-34.7 cm total length
and 0.04-509.50 g weight in streams flowing into Darlik
Dam Lake; Coban et al., (2013), 15.8-22.9 cm standard
length in Uzungayir Dam Lake; Kaptan (2014), 2.6-30.1 cm
total length and 0.14-357.50 g weight in the Istranca Stream;
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Aydm et al., (2015), 16.5-42.4 cm total length and 62.7-
1365.2 g weight in Keban Dam Lake; Demirol et al., (2016)
total length values were 13.00-36.20 cm for males and
13.60-33.80 cm for females; weight values of 25.82-616.00
g for males and 22.10-494.00 g for females in Uzungayir
Dam Lake; Ozcan et al., (2017) found as 6.0-26.0 cm total
length and 4.8-212.0 g weight in the Karasu River (Erzincan-
Erzurum). Differences in length and weight values in studies
conducted with the same species may be caused by sampling
location and time, sampling method, fork length or total
length values used in the study and many ecological factors
(Suigmez et al., 2011; Giindiiz, 2014).
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Figure 2. Distribution of total length groups-frequency of S. cephalus in
Munzur River.

49 were female and 59 were male of the S. cephalus
obtained from the Munzur River; female/male ratio was
found to be 1/1.20. Sex composition; Bostanci & Polat
(2009), 71.3% female and 28.7% male in Camlidere Dam
Lake; innal (2010), stated 61.2% female, 30.6% male and
8.14% unidentified individuals and the female/male ratio
was 1.0/0.5 in Camkoru Pond. Gaygusuz (2012), stated
7.62% unidentified, 33.71% females and 58.67% males and
the female/male ratio was 1/1.74% in the streams flowing
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into Darlik Dam. Kaptan (2014), found the female/male ratio
of S. cephalus 1/1.74 in the Istranca Creek. It is seen
female/male ratios are generally different in each examined
studies. In this regard, it can be considered normal that there
are differences between different populations of the same
species.

The length-weight relationship of S. cephalus was
found as W = 0.0079L3%1%%° (R?> = 0.965) in females, W =
0.0074L315% (R2=0.971) in males and W= 0.0076L%1477 (R>
= 0.969) in all individuals. The 95% confidence interval of
the b value calculated as 3.035-3.252 for all individuals. In
addition, it was determined that the b value was statistically
different from 3 in female, male and all individuals (t-test;
p<0.05). The growth of the S. cephalus was determined
positive allometric (b>3) in the Munzur River. The high R?
value showed a very strong relationship between length and
weight in female, male and all individuals (Figure 3, 4, 5,
Table 2). The b values obtained from the length-weight
relationship of S. cephalus in previous studies are as follows;
Bostanct & Polat (2009), 3.03 for all individuals in
Camlidere Dam Lake; Innal (2010), 3.01 for all individuals
in Camkoru Pond; Gaygusuz (2012), 3.14 for all individuals
in Darlik Dam Lake; Kaptan (2014), 3.1494 for all
individuals in the Istranca Stream; Aydin et al., (2015),
3.1484 for all individuals in Keban Dam Lake; Demirol et
al., (2016), 3.1357 for all individuals in Uzuncayir Dam
Lake; Ozcan et al., (2017), 3.24 for all individuals in Karasu
River (Erzincan-Erzurum); Ozpigak et al., (2018), 3.224;
3.285; 3.298; 3.210 for Abdal, Ak¢ay, Terme and Yedikir in
the Central Black Sea Region, respectively. These growth
parameters in fish may differ from species to species, as well
as between individuals of the same species living in different
habitats. In addition to these, it is known that seasonal
changes can be seen depending on the amount of food and
reproduction in the environment (Yakut, 2019).

Table 1. Total length, weight and condition factor values of S. cephalus in Munzur River

Total Length (cm) Weight (g) Condition Factor
Sex n Ort+S.E Min-Max Ort+S.E Min-Max Ort+S.E Min-Max
Female 49 14.88+0.47 8.2-24.1 42.12+4.74 6.8-148.6 1.109+0.02 0.827-1.438
Male 59 15.37+0.41 8.9-24.3 47.93+4.14 7.3-156.8 1.123+0.02 0.826-1.517
All 108 15.15+0.32 8.2-24.3 45.29+3.20 6.8-156.8 1.117+0.01 0.826-1.517
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Figure 3. Length-weight relationship in females of S. cephalus from
Munzur River.
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Figure 4. Length-weight relationship in males of S. cephalus from
Munzur River.



Ozcan & Serdar, (2023)

180
160
140
120
100
80
60
40
20

W= 0.0076L31407
R?=0.969

Weight (g)

Total length (cm)

Figure 5. Length-weight relationship all individuals of S. cephalus from
Munzur River.

Table 2. Length-weight relationship parameters of S. cephalus in Munzur
River.

Length-weight parameters

Sex

a b %95 Confidence Interval R?
Female 0.0079 3.1229 3.036-3.252 0.965
Male 0.0074 3.1536 3.035-3.252 0.971
All 0.0076 3.1407 3.035-3.252 0.969

The relationship between total, fork and standard
lengths of S. cephalus in Munzur River is given in Table 3.
It was determined that the length-length relations for
female, male and all individuals were quite strong
(P<0.001; R?%>0.927). It provides convenience in
comparison with other studies using different length
measurements with LLRs. Ozcan et al., (2017) investigated
LLRs of S. cephalus from Karasu River and found highly
significant relationships (R? >0.95, P<0.001). Ozpicak et
al., (2018) determined LLRs were significantly important
(P<0.001) and coefficient of determination (R?) ranged
from 0.916 to 0.999 for inhabiting a few inland waters of
Middle Black Sea Region of Turkey.

Table 3. Length-length relationships of S. cephalus in the Munzur River.

Sex Equation a b R?
TL=a+bFL 1.4676 0.9544 0.927
Female FL=a+bhSL 0.1875 1.0792 0.988
SL=a+bTL 0.6527 0.9064 0.952
TL=a+bFL 0.5285 1.0236 0.974
Male FL=a+bSL 0.0893 1.0906 0.990
SL=a+bTL 0.1178 0.8653 0.966
TL=a+bFL 0.9734 0.9904 0.952
All FL=a+bSL 0.1497 1.0840 0.989
SL=a+bTL 0.3741 0.8853 0.959

Condition factor of S. cephalus varies between
0.827-1.438 in females and 0.826-1.517 in males from
Munzur River. Aydin et al., (2015) stated that the condition
factor values of S.cephalus male individuals showed a
distribution between 0.9325-1.7282, while female
individuals showed a distribution between 1.001- 1.8484 in
Keban Dam Lake. Demirol et al., (2016) stated that the
condition factor values of S. cephalus varied between
1.041-1.233 for males and 0.890-1.298 for females in
Uzungayir Dam Lake.

In  conclusion; length-weight, length-length
relationships and condition factor are very important in
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fisheries management. Due to the diversity and abundance
of water resources in our country, it provides the
opportunity for fish species with different characteristics to
live. The population characteristics of the fish living in
these environments should be compared, management
plans should be established and the fish populations should
be hunted and the sustainability of the fish stocks should
be ensured.
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